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Abstract (mm) 



PURPOSE: To provide an image forming method which has high 
sensitivity, which does not have image quality lowering, in which the 
deterioration of sensitivity is reduced, and whose image stability is 
excellent by including inorganic particulates in the outermost surface 
layer of a photoreceptor and performing cleaning to remove residual toner 
by means of a rubber blade and a brush-state cleahing member. 



CONSTITUTION: As to this image forming method by which a toner image 
formed by developing an electrostatic latent image formed on a 
photoreceptor 10 by performing electrification and image exposure by 
developer is transferred on a transferring body, then process for cleaning 
the photoreceptor 10 is repeated: the inorganic particulates are included 
in the outermost surface layer of the photoreceptor 10, and the residual 
toner is removed by cleaning by the rubber blade 221 and the brush 222 
state cleaning member 22. At least the outermost surface layer of the 
photoreceptor 10 in which a charge generating layer and a charge 
transferring layer are laminated, in which a charge generating material is 
mixed with a charge transferring material, or on the surface of which a 
protecting layer is further provided includes particulates. 



Claims im^m) 



* NOTICES * 



Japan Patent Office is not responsibi for any 
damag s caus d by the use of this translation. 

1. This document has been translated by computer.So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The image-formation method characterized by to contain a 
non-subtlety particle in the maximum surface layer of the 
aforementioned photo conductor in the image-formation method which 
repeats the process which cleans a photo conductor top after imprinting 
the toner picture which developed and formed with the developer the 
electrostatic latent image which formed by performing electrification and 
image exposure on a photo conductor on an imprint object, and to carry 
out cleaning removal of the remains toner by the rubber blade and the 
brush-like cleaning member. 

[Claim 2] The image formation method according to claim 1 
characterized by the particle size of the aforementioned inorganic 
particle being 0.05-2 micrometers. 

[Claim 3] The image formation method according to claim 1 or 2 
characterized by carrying out hydrophobing processing of the 
aforementioned inorganic particle. 

[Claim 4] The image formation method according to claim 1 , 2, or 3 
characterized by the aforementioned inorganic particle being a silica. 
[Claim 5] It is image formation equipment characterized by containing a 
non-subtlety particle in the maximum surface layer of the 
aforementioned photo conductor, and performing cleaning removal of a 
remains toner with the aforementioned cleaning machine by the rubber 
blade and the brush-like cleaning member in the image formation 
equipment which has an electrification machine, an image photographic 
filter, a development counter, an imprint eliminator, and a cleaning 
machine around the photo conductor formed on the conductive base 
material. 

[Claim 6] Image formation equipment according to claim 5 characterized 
by the particle size of the aforementioned inorganic particle being 0.05-2 
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micrometers. 

[Claim 7] Image formation equipment according to claim 5 or 6 
characterized by carrying out hydrophobing processing of the 
aforementioned inorganic particle. 

[Claim 8] Image formation equipment according to claim 5, 6, or 7 
characterized by the aforementioned inorganic particle being a silica. 
[Claim 9] Around the photo conductor formed on the conductive base 
material, an electrification machine, an image photographic filter, a 
development counter, Are image formation equipment which has an 
imprint eliminator and a cleaning machine, contain a non-subtlety 
particle in the maximum surface layer of the aforementioned photo 
conductor, and cleaning removal of a remains toner with the 
aforementioned cleaning machine The image formation unit 
characterized by for the rubber blade and the brush-like cleaning 
member having performed, and constituting the aforementioned photo 
conductor, an electrification machine, an image photographic filter, a 
development counter, an imprint eliminator, and a cleaning machine in 
[ any they are ] one as an image formation unit at least. 
[Claim 1 0] The image formation unit according to claim 9 characterized 
by the particle size of the aforementioned inorganic particle being 0.05-2 
micrometers. 

[Claim 1 1] The image formation unit according to claim 9 or 10 
characterized by carrying out hydrophobing processing of the 
aforementioned inorganic particle. 

[Claim 12] The image formation unit according to claim 9, 10, or 11 
characterized by the aforementioned inorganic particle being a silica. 



[Translation done.] 
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1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the image formation 
method for visualizing the electrostatic latent image in 
electrophotography etc. with a developer. 
[0002] Furthermore, in an electrophotography process, photo 
conductors, such as an organic photo conductor (OPC), are used in 
detail, and it is related with the image formation method using the photo 
conductor which contained the non-subtlety particle in the maximum 
surface layer in the image formation equipment and the image formation 
unit which perform cleaning in which the powerful pressure welding to 
photo conductors, such as a blade cleaning method, is performed. 
[0003] 

[Description of the Prior Art] the exposure after electrifying a photo 
conductor front face uniformly in the image formation equipment by the 
electrophotography method of the Carlsson method conventionally — a 
picture — a charge is eliminated like, an electrostatic latent image is 
formed, the electrostatic latent image is developed with a toner, and 
subsequently to paper etc., a toner is imprinted and is fixed 
[0004] On the other hand, cleaning of removal of an adhesion toner, 
electric discharge, and a front face is given to a photo conductor, it 
continues and periodic duty is carried out to a long period of time. 
[0005] Therefore, as an electrophotography photo conductor, as for 
electrophotography properties, like an electrification property and 
sensitivity are good and a dark decay is still smaller, to be good also in 
the resistance (resistance to environment) to physical properties, such 
as ****-proof in use, abrasion resistance, and moisture resistance, the 
ozone generated at the time of corona discharge, the ultraviolet rays at 
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the time of exposure, etc. is demanded repeatedly [, of course ]. 
[0006] Conventionally, as an electrophotography photo conductor, the 
inorganic photo conductor which makes inorganic photoconductivity 
matter, such as a selenium, a zinc oxide, and a cadmium sulfide, a 
photosensitive-layer principal component was used widely. However, as 
a photosensitive layer of an electrophotography photo conductor, a 
carrier generating function and a carrier transportation function are 
made to share with different matter, and the matter which demonstrates 
each function in the light of the property for which it wishes is chosen 
from the latus range, and it is in the trend on which sensitivity puts the 
organic high, large photo conductor of endurance in practical use in 
recent years. 
[0007] 

[Problem(s) to be Solved by the Invention] The organic photo conductor 
of such a functional discrete type is conventionally used mainly as an 
object for negative electrification, and the composition which prepares a 
thin carrier generating layer on a base material so that it may be 
indicated by JP,60-247647,A, and prepares a comparatively thick carrier 
transporting bed on this is taken, since [ however, ] this carrier 
transporting bed consists of a macromolecule binder, carrier 
transportation matter, etc. — use — following — the developer ear on a 
development sleeve, a transfer paper, and cleaning — it scraped by the 
member etc., and wore down gradually and there was a trouble that an 
early electrification property and an optical damping property were no 
longer acquired 

[0008] As a binding resin of the charge transporting bed which is the 
maximum surface layer of a photo conductor, polycarbonate resin is 
liked and used from viewpoints, such as an electrophotography property 
and a mechanical strength, to such a problem. However, the present 
condition is that ****-proof and abrasion resistance are inferior and still 
sufficient performance is not obtained in comparison with the inorganic 
photo conductor. 

[0009] The introduction of a substituent which has a fluorine to the 
carbon between phenylene rings to such a problem (JP,63-65444,A), the 
alkyi group to a phenylene ring, the substitution (JP,62-148263,A) of a 
halogen atom, or both the phenylenes ring — a phenyl group — or, 
although the copolymer (JP,1 -269942,A, 1-269943) of the monomer 
which replaced the cyclohexyl machine etc. is proposed There is not still 
sufficient surface intensity, it is weak to wear and a blemish, and 
deterioration of quality of image takes place in periodic duty, and it has 
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troubles, such as a sensitivity fall by the thickness reduction by wear. 
[0010] moreover, the process which cleans the toner which remained 
since a particle existed in a front face and it became uneven structure, 
although giving intensity to a front face by making the maximum surface 
layer contain an organic particle and a non-subtlety particle etc. is also 
proposed — setting — passing through — etc. — it turns out that a 
trouble arises 

[0011] On the other hand, as the cleaning method of the transfer 
residual toner on a photo conductor, many cleanings with the blade 
which consists of polyurethane etc. are adopted from the goodness of 
the cleaning nature. 

[0012] The contact load to the physical properties and photo conductor 
of a cleaning blade needs to select the blade which has the cleaning 
nature of a transfer residual toner, and the physical properties which 
were suitable for it in consideration of physical properties, such as 
particle size of a toner, the viscoelasticity of the quality of the material 
or a photo conductor, and coefficient of friction, since it had big 
influence on wear of a photo conductor, a blemish, etc., and needs to set 
up a proper contact load. However, the present condition is producing 
fault in many cases in wear of cleaning nature or a photo conductor by 
change of surrounding temperature-and-humidity environment etc., and 
repeating trial and error for selection and a load setup of a cleaning 
blade. 

[0013] this invention is made in order to solve the above-mentioned 
technical problem. Namely, it is high sensitivity, and there is little wear 
of an electrophotography photo conductor photosensitive layer, and it 
aims at offering the image formation method, image formation equipment, 
and an image formation unit excellent in the picture stability using the 
cleaning machine suitable for a photo conductor and it with little a 
quality-o"f^image fall and sensitivity degradation. 
[0014] 

[Means for Solving the Problem] The purpose of this invention is 
attained by taking the following composition. 

[0015] (1) The image-formation method characterized by to contain a 
non-subtlety particle in the maximum surface layer of the 
aforementioned photo conductor in the image formation method which 
repeats the process which cleans a photo conductor top after imprinting 
the toner picture which developed and formed with the developer the 
electrostatic latent image which formed by performing electrification and 
image exposure on a photo conductor on an imprint object, and to carry 
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out cleaning removal of the remains toner by the rubber blade and the 
brush-like cleaning member. 

[0016] (2) The image formation method given in (1) characterized by the 
particle size of the aforementioned inorganic particle being 0.05-2 
micrometers. 

[001 7] (3) (1 ) characterized by carrying out hydrophobing processing of 
the aforementioned inorganic particle, or the image formation method 
given in (2). 

[0018] (4) (1) characterized by the aforementioned inorganic particle 
being a silica, (2), or the image formation method given in (3). 
[0019] (5) It is image formation equipment characterized by containing a 
non-subtlety particle in the maximum surface layer of the 
aforementioned photo conductor, and performing cleaning removal of a 
remains toner with the aforementioned cleaning machine by the rubber 
blade and the brush-like cleaning member in the image formation 
equipment which has an electrification machine, an image photographic 
filter, a development counter, an imprint eliminator, and a cleaning 
machine around the photo conductor formed on the conductive base 
material. 

[0020] (6) Image formation equipment given in (5) characterized by the 
particle size of the aforementioned inorganic particle being 0.05-2 
micrometers. 

[0021] (7) (5) characterized by carrying out hydrophobing processing of 
the aforementioned inorganic particle, or image formation equipment 
given in (6). 

[0022] (8) (5) characterized by the aforementioned inorganic particle 
being a silica, (6), or image formation equipment given in (7). 
[0023] Around the photo conductor formed on the conductive base 
material, (9) An electrification machine, an image photographic filter, Are 
image formation equipment which has a development counter, an imprint 
eliminator, and a cleaning machine, contain a non-subtlety particle in the 
maximum surface layer of the aforementioned photo conductor, and 
cleaning removal of a remains toner with the aforementioned cleaning 
machine The image formation unit characterized by for the rubber blade 
and the brush-like cleaning member having performed, and constituting 
the aforementioned photo conductor, an electrification machine, an 
image photographic filter, a development counter, an imprint eliminator, 
and a cleaning machine in [ any they are ] one as an image formation 
unit at least. 

[0024] (10) The image formation unit given in (9) characterized by the 
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particle size of the aforementioned inorganic particle being 0.05-2 
micrometers. 

[0025] (11) (9) characterized by carrying out hydrophobing processing of 
the aforementioned inorganic particle, or an image formation unit given 
in (10). 

[0026] (1 2) (9) characterized by the aforementioned inorganic particle 
being a silica, (10), or an image formation unit given in (11). 
[0027] Furthermore, just before resulting in a cleaning process, in order 
to make maggot ******** cleaning easy at the need, you may establish 
an electric discharge process etc. 

[0028] Next, although the outline of the electrophotography photo 
conductor of this invention is described, this is an example of 
representation and does not limit this invention to this. 
[0029] The photo conductor of this invention is a photo conductor of 
the photo conductor which prepared the protective layer further on the 
photo conductors in which the photosensitive layer which mixed the 
photo conductor or charge generating matter which carried out the 
laminating of a charge generating layer and the charge transporting bed, 
and the charge transportation matter was formed, or these photo 
conductors which comes to contain a particle in the maximum surface 
layer at least. Moreover, between a conductive base and a 
photosensitive layer, an under-coating layer can be prepared if needed. 
[0030] What prepared the layer containing conductive compounds, such 
as conductive polymer, indium oxide, and a tin oxide, in the support 
surface which has the flexibility of what prepared metal layers, such as 
aluminum, palladium, and gold, in the support surface which has the 
flexibility of metal plates, such as aluminum, stainless steel, and iron, 
paper, plastic film, etc. by a lamination or vacuum evaporationo as a 
conductive base, paper, plastic film, etc. by an application or vacuum 
evaporationo can be used. 

[0031] As an under-coating layer used if needed, GAZEIN, polyvinyl 
alcohol, a nitrocellulose, an ethylene-acrylic-acid copolymer, a polyvinyl 
butyral, phenol resin, polyamides, polyurethane (nylon 6, Nylon 66, alkoxy 
methylation nylon, etc.), gelatin, an aluminum oxide, etc. are used. In 
addition, as thickness of an under-coating layer, 0.1-10 micrometers is 
desirable, and 0.1-5 micrometers is especially desirable. 
[0032] Although it is a layer containing the charge generating matter as 
a charge generating layer and is not limited especially as charge 
generating matter, a phthalocyanine pigment, a polycyclic quinone 
pigment, an azo pigment, a perylene pigment, an indigo pigment, a 
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Quinacridone pigment, an AZURENIUMU pigment, a SUKUWARIRIUMU 
color, cyanine dye, a pyrylium color, a thio pyrylium color, a 
triphenyimethane dye, styryl coloring matter, etc. can be used, and these 
are distributed to independent or a resin and it is formed, for example. 
[0033] As a resin used here, styrene-acrylic resin, polycarbonate resin, 
polyester resin, acrylic resin, a polyvinyl chloride resin, a polyvinylidene 
chloride resin, styrene resin, a polyvinyl acetate, styrene-butadiene 
resins, a vinylidene-chloride-acrylonitrile resin, a vinyl chloride-vinyl 
acetate resin, a vinyl chloride-vinyl acetate-maleic-anhydride resin, 
silicone resin, a silicone alkyd resin, a phenol formaldehyde resin, a 
polyvinyl-acetal resin, polyvinyl butyral resin, etc. can be raised. 
[0034] Although a charge transporting bed is a layer containing the 
charge transportation matter and it is not limited especially as charge 
transportation matter For example, an oxazole derivative, an OKISA 
diazole derivative, a thiazole derivative, A thiadiazole derivative, a 
triazole derivative, an imidazole derivative. An imidazolone derivative, an 
imidazoline derivative, a screw imidazolidine derivative, Styryl 
compounds, hydrazone compounds, benzidine compounds, a pyrazoline 
derivative, Stilbene compounds, an amine derivative, an oxazolone 
derivative, a benzothiazole derivative, A benzimidazole derivative, a 
quinazoline derivative, a benzofuran derivative, an acridine derivative, a 
phenazine derivative, an amino stilbene derivative, Polly N- 
vinylcarbazole, Polly 1 -vinyl pyrenes, Polly 9-vinyl anthracene, etc. are 
raised, independent in these — or compound, and it is made to 
distribute or dissolve in a resin, and is formed 

[0035] As a resin used here, styrene-acrylic resin, polycarbonate resin, 
polyester resin, acrylic resin, a polyvinyl chloride resin, a polyvinylidene 
chloride resin, styrene resin, a polyvinyl acetate, styrene-butadiene 
resins, a vinylidene-chloride-acrylonitrile resin, a vinyl chloride-vinyl 
acetate resin, a vinyl chloride-vinyl acetate-maleic-anhydride resin, 
silicone resin, a silicone alkyd resin, a phenol formaldehyde resin, a 
polyvinyl-acetal resin, polyvinyl butyral resin, etc. can be raised. In 
addition, as thickness of a charge transporting bed, 5-50 micrometers is 
10-40 micrometers preferably. 

[0036] In addition, after distributing in the resin which mixed suitably the 
charge transportation matter, the charge transportation matter of the 
above-mentioned [ case / of the photo conductor layer which consists 
of charge generating intermixing of material ], and the charge generating 
matter, and was shown in the above-mentioned, it is obtained by forming 
a layer. In this case, 5-50 micrometers of thickness of a layer are 10-40 
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micrometers preferably. 

[0037] Although there is nothing what is limited especially as a non- 
subtlety particle used for the layer containing the particle which 
consists of this inventions, five or more things are desirable at Mohs 
hardness. Specifically, titanic-acid compounds, such as carbide, such as 
nitrides, such as oxides, such as titanium oxide, a silica, a zirconium 
oxide, and an alumina, nitriding carbon, nitriding aluminum, and a silicon 
nitride, and a silicon carbide, a strontium titanate, and a barium titanate, 
etc. can be raised. Especially in this, a silica is desirable. 
[0038] In addition, the Mohs hardness of a non-subtlety particle shows 
the Mohs hardness of the matter which has the material. Mohs hardness 
is a relative degree of hardness evaluated by existence of generating of 
a blemish using the standard substance which sets talc to 1 and sets a 
diamond to 10 one by one. 

[0039] These particles have that desirable whose diameter of a number^ 
average primary particle is 0.01-5 micrometers. It is 0.05-2 micrometers 
still more preferably. When this particle size is large, brittleness will 
appear in the surface layer itself, the improvement in endurance made 
into the purpose will not be able to be demonstrated, but breakage of a 
cleaning mechanism etc. will start by existence of a particle further. 
Moreover, when particle size is small, there is no improvement in the 
degree of hardness by existence of a particle, and endurance does not 
improve. 

[0040] Furthermore, since the electric resistance on the front face of a 
photo conductor may fall by the high-humidity environment and a poor 
picture, such as picture NIJIMI, may be produced when a non-subtlety 
particle is hygroscopicity, it is desirable that it is a hydrophobic 
property. In the case of a hydrophilic non-subtlety particle, it is 
desirable to carry out hydrophobing processing by the well-known 
method- As a method of carrying out hydrophobing, it can process, for 
example by the hydrophobing processing agent of common knowledge, 
such as a titanium coupling agent, a silane coupling agent, a 
macromolecule fatty acid, or its metal salt. 

[0041] As the above and a titanium coupling agent, there are tetrabuthyl 
titanate, tetrapod octyl titanate, isopropyl isostearoyi titanate, isopropyl 
TORIDESHIRUBENZEN sulfonyl titanate, screw (dioctyl PAIRO 
phosphate) oxy-acetate titanate, etc. 

[0042] As a silane coupling agent, furthermore, gamma-(2-aminoethyl) 
aminopropyl trimethoxysilane, gamma-(2-aminoethyl) aminopropyl methyl 
dimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, a N- 
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beta-(N-vinylbenzyl aminoethyl) gamma-aminopropyl trimethoxysilane 
hydrochloride, A hexamethyldisilazane, methyl trimetoxysilane, 
butyltrimethoxysilane, Isobutyl trimethoxysilane, hexyl trimethoxysilane, 
octyl trimethoxysilane, Decyltrimetoxysilane, dodecyl trimethoxysilane, 
phenyl trimethoxysilane, o-methylphenyl trimethoxysilane, p- 
methylphenyl trimethoxysilane, etc. are mentioned. 
[0043] Moreover, as a fatty acid and its metal salt, long chain fatty 
acids, such as a undecylic acid, a lauric acid, a ton decanoic acid, a 
myristic acid, a palmitic acid, a pentadecane acid, stearin acid, a 
heptadecanoic acid, arachin acid, a montanoic acid, oleic acid, linolic 
acid, and an arachidonic acid, are mentioned, and a salt with metals, 
such as zinc, iron, magnesium, aluminum, calcium, sodium, and a lithium, 
is mentioned as the metal salt. 

[0044] It is good to add 1 to 1 0% and to cover these compounds with a 
weight to the aforementioned inorganic particle, and it is 3 - 7% by the 
weight preferably. Moreover, it can also be used combining such material 
and is usually formed in the aforementioned inorganic particle front face 
in a monomolecular layer or the layer near it. 

[0045] Furthermore, more than 1 08-ohmcm of the volume resistivity of 
these particles itself is desirable. Rather than this range, surface 
resistance falls to a low case, the maintenance function of a charge falls 
to it, and this resistance induces to it the problem which generates a 
picture defect. 

[0046] When it constitutes a surface layer, it can constitute by making it 
distribute in a resin and applying the above-mentioned particle. Although 
there is nothing what is limited especially as a resin to constitute, for 
example Styrene-acrylic resin, Polycarbonate resin, polyester resin, 
acrylic resin, a polyvinyl chloride resin, A polyvinylidene chloride resin, 
styrene resin, a polyvinyl acetate, styrene-butadiene resins, A 
vinylidene-chloride-acrylonitrile resin, a vinyl chloride-vinyl acetate 
resin, A vinyl chloride-vinyl acetate-maleic-anhydride resin, silicone 
resin, a silicone alkyd resin, a phenol formaldehyde resin, a polyvinyl- 
acetal resin, polyvinyl butyral resin, etc. can be raised. 
[0047] The content of the particle which it is under [ these resin ] 
receiving is the five to 100 section preferably the one to 200 section to 
the resin 100 section. In being the less than 1 section, the abundance of 
a particle becomes [ too little ], and in not demonstrating the 
improvement effect of a degree of hardness but exceeding the 200 
sections, although a degree of hardness improves, it becomes the cause 
by which dispersion of light occurs in exposure by the excess of particle 
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abundance, and a picture defect is generated. 

[0048] Furthermore, although the improvement effect of the endurance 
of this invention is not demonstrated, and the improvement effect of 
endurance is demonstrated when thickness is thick when this layer of 
the surface layer of this invention that is 0.4-5 micrometers is 
preferably thin 0.2-10 micrometers, generating of the picture defect by 
dispersion of light and the fall problem of sensitivity are generated. 
[0049] Moreover, it is desirable to contain the charge transportation 
matter in the layer containing the particle of this invention. That is, 
since a specific surface layer is not constituted by containing the charge 
transportation matter, transportation of a charge is made uniformly, and 
can stabilize for it and constitute the charge distribution according to 
the picture. The content rate in the surface layer of this charge 
transportation matter is the 50 to 200 section preferably the 30 to 300 
section to the resin 1 00 section which constitutes a protective layer. 
[0050] The outline cross section of the equipment by the image 
formation method of this invention is shown in drawing 1 . 
[0051] In drawing 1 , 10 is the photo conductor drum which is an image 
support, it is what applied the organic photo conductor to drum lifting, is 
grounded, and drive rotation is clockwise carried out. 12 is an 
electrification machine and uniform electrification is given to it by 
corona discharge to photo conductor drum 10 peripheral surface. In 
order to abolish the history of the photo conductor to a pre-print in 
advance of electrification with this electrification machine 1 2, it is good 
to perform exposure by PCL1 1 which used light emitting diode etc., and 
to discharge a photo conductor peripheral surface. 
[0052] After being uniform charged to a photo conductor, image 
exposure based on the picture signal is performed by the image 
photographic filter 1 3. An optical path is bent by the reflective mirror 
132 through the polygon mirror 131, ftheta lens, etc. which the image 
photographic filter 13 of this drawing uses as the luminescence light 
source the laser diode which is not illustrated, and rotate, a scan is 
made, and an electrostatic latent image is formed of rotation (vertical 
scanning) of the photo conductor drum 10. As for an image exposure 
means, slit exposure, laser exposure, Light Emitting Diode exposure, etc. 
are suitably chosen by the purpose. 

[0053] Subsequently the electrostatic latent image is developed with a 
development counter 14. The development counter 14 which contained 
the developer which consists of a toner and carriers, such as yellow (Y), 
a Magenta (M), cyanogen (C), and black (K), respectively is formed in 
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photo conductor drum 10 periphery, and first, the development of one 
amorous glance builds in a magnet and is performed by the development 
sleeve 141 which holds a developer and is rotated. A developer is what 
consists of a carrier which coated the surroundings of it with the 
insulating resin by using a ferrite as a core, and a toner which added the 
pigment according to the color, an electric charge control agent, a silica, 
titanium oxide, etc. by making polyester into the main material. A 
developer applies a direct current or AC-bias potential between the 
photo conductor drum 10 and the development sleeve 141 by being 
regulated by layer means forming on the development sleeve 141 at 
100-600-micrometer thickness, and being conveyed in a development 
region, and development is performed. 

[0054] In full color image formation, after development of one amorous 
glance finishes, it is needed for the image formation distance of two 
amorous glance, and uniform electrification with the scorotron 
electrification machine 1 2 is performed again, and the latent image by 
the image data of two amorous g\ance is formed of the image 
photographic filter 1 3. The image formation distance same also about 
three amorous glance and four amorous glance as two amorous glance is 
performed, and **** of four colors is formed on photo conductor drum 
10 peripheral surface. 

[0055] On the other hand, with the electrophotography equipment of 
monochrome, a development counter 14 consists of one sort of black 
toners, and can form a picture in one development. 
[0056] The recording paper P stops, and when the timing of an imprint is 
ready, it is fed to an imprint region by the rotation operation of the feed 
roller 17. 

[0057] The recording paper P with which the pressure welding of the 
imprint machine 1 8 was carried out to the peripheral surface of the 
photo conductor drum 1 0, and it was fed to it in the imprint region 
synchronizing with the timing of an imprint is fastened, and it is 
collectively imprinted by the multicolor image. 

[0058] Subsequently, electricity is discharged by the eliminator 1 9 made 
into the pressure-welding state almost simultaneous, it dissociates from 
the peripheral surface of the photo conductor drum 1 0, and the 
recording paper P is conveyed by the fixing assembly 20, and after it 
welds a toner by heating of the heat roller 201 and the sticking-by- 
pressure roller 202 and pressurization, it is discharged by the equipment 
exterior through the delivery roller 21. in addition, the aforementioned 
imprint machine 18 and an aforementioned eliminator 19 — the 
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peripheral surface of the photo conductor drum 10 after passage of the 
recording paper P — evacuation — alienation — carrying out — a 
degree — it offers on formation of a toner image 

[0059] electric discharge the photo conductor drum 10 which separated 
the recording paper P on the other hand removes and cleans a remains 
toner with rotation of the brush 222 of the cleaning machine 22, and the 
pressure welding of the rubber blade 221, and according to PCL11 again, 
and electrification with the electrification machine 12 — receiving — a 
degree — it is in the process of image formation In addition, in piling up 
a color picture on a photo conductor, the aforementioned brush 222 and 
the rubber blade 221 move immediately after cleaning of a photo 
conductor side, and it evacuates them from the peripheral surface of the 
photo conductor drum 1 0. 

[0060] In addition, 30 is a cartridge as a removable image formation unit 
which is having a photo conductor drum, the electrification machine, the 
imprint machine, the eliminator, and the cleaning machine unified. 
[0061] Generally as a uniform electrification machine 12 of the photo 
conductor drum 10, corona-electrical-charging equipment Is used widely. 
Moreover, generally the imprint roller and the corona-transfer means are 
widely used for the imprint machine. As image formation equipment by 
the electrophotography method, it may combine with one, and may 
constitute by making two or more things into an image formation unit 
among the components of an above-mentioned photo conductor drum, 
an electrification machine, an image photographic filter, a development 
counter, an imprint machine, an eliminator, a cleaning machine, etc., iand 
this image formation unit may be constituted free [ attachment and 
detachment ] to the main part of equipment. For example, in support of 
at least one of an electrification machine, a development counter, and 
the cleaning machines, an image formation unit is formed in one with a 
photo conductor, and it considers as the single unit which can be freely 
detached and attached on the main part of equipment, and is good also 
as composition which can be detached and attached freely using 
guidance meanses, such as a rail of the main part of equipment, the 
direction of the main part of equipment of this time above — an 
electrification means — and — or you may constitute with a 
development means 

[0062] When using electrophotography equipment as a copying machine 
or a printer, an image photographic filter reads and signal-izes a 
manuscript by irradiating the reflected light and the transmitted light 
from a manuscript at a photo conductor, or the sensor, performs the 
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scan of a laser beam, the drive of an LED array, or the drive of a liquid 
crystal shutter array according to this signal, and is performed by 
irradiating light at a photo conductor etc. 

[0063] In using it as a printer of facsimile, the image photographic filter 
1 3 becomes the exposure for printing received data. 
[0064] An example of cleaning equipment which used the rubber blade 
and the brush for drawing 2 is shown. 

[0065] In drawing 2 , 1 0 shows a photo conductor drum and this photo 
conductor drum 1 0 is rotating in the direction shown by the arrow in 
drawing. An electrostatic latent image is formed in the front face of the 
photo conductor drum 1 0 as mentioned above, a toner develops this 
latent image and this development image is imprinted by the recording 
paper with it. In order to. remove the toner T which remains on the photo 
conductor drum 10 after an imprint, the cleaning machine 22 is formed. 
[0066] the collection which carries out the collection of the toner T 
desorbed from the photo conductor drum 10 with the rubber blade 221, 
this brush 222. and this rubber blade 221 which are the brush 222 and 
cleaning blade which contact the front face of the photo conductor 
drum 10 as the cleaning machine 22 shown by drawing 2 fails to scratch 
the toner T on the photo conductor drum 10 — it has the member 223 
general — a collection — a member 223 is arranged so that the front 
face of the photo conductor drum 10 may be contacted, and it prevents 
that the toner T which it failed to scratch with the rubber blade 221 
disperses besides the cleaning machine 22 

[0067] The rubber blade 221 has a desirable India-rubber blade made of 
a polyurethane rubber, and it is [ the photo conductor drum 10 ] 
desirable that the contact angle theta is an acute angle like drawing 3 . 
[0068] Since the speed difference with the photo conductor drum 1 0 is 
given, the rotation drive of the brush 222 is carried out compulsorily. 
The forward direction and the method other side gap of reverse are 
sufficient as a hand of cut to the photo conductor drum 10. When 
rotating the forward direction, it is desirable to drive at the speed of 1.3 
times or more of a photo conductor. It writes with the speed difference 
not more than this, and is inadequate ineffective by it. As the quality of 
the material, it consists of resins, such as polypropylene, an acrylic, and 
nylon, and in order to give conductivity, you may distribute carbon black 
etc. By giving conductivity, the external additive of a toner or a toner 
can be neutralized electrically, a toner with a brush or a rubber blade 
can write, and **** can be made easy. 

[0069] As conductivity, it is desirable to make it about 108 or less ohm- 
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cm. In the electric resistance beyond this, the neutralization effect is 
not acquired enough. Moreover, in order to demonstrate the effect which 
writes a toner physically from a photo conductor to the maximum 
extent, it is necessary to adjust a woolen size, length, density, etc. As a 
size, 10-100 micrometers is desirable at ****. It writes with the size not 
more than this, and an effect is not acquired, but in the size beyond this, 
a woolen lumbus is too strong and does evils, such as wear and a 
blemish, to a photo conductor. As length, 1-1 0mm is desirable. By the 
length not more than this, a woolen lumbus is too strong, and does evils, 
such as wear and a blemish, to a photo conductor, it writes with the 
length beyond this, and an effect is not acquired. 
[0070] As for density, 2 is [ 1 ,000-1 00,000 / /] desirable cm. It writes 
with the density not more than this, and an effect is not acquired, but by 
the density beyond this, the blinding of a toner is produced and poor 
cleaning, such as toner filming, is produced on the contrary. 
[0071] When it excels in electrophotography properties, such as charge 
retentivity, sensitivity, and a rest potential, and repeat use is presented 
by containing a non-subtlety particle in the maximum surface layer in 
this invention, there is little thickness wear, and the quality of image 
stabilized since poor cleaning was not produced by contacting and 
cleaning a rubber blade and a brush is obtained. 
[0072] 
[Example] 

(1) Creation photo conductor ** polyamide resin CM-8000 (Toray 
Industries, Inc.) 30g of a photo conductor was supplied in the mixed 
solvent (methanol 900ml and 1-butanol 100ml), and the heating 
dissolution was carried out at 50 degrees C. After cooling to a room 
temperature, the interlayer with a thickness of 0.5 micrometers was 
formed in aluminum drum lifting with an outer diameter [ of 80mm ], and 
a length of 355.5mm with the dip painting cloth using this liquid. 
[0073] Subsequently, after dissolving polyvinyl-butyral-resin id REKKU 
BX-1(Sekisui Chemical Co., Ltd.)5g into MEK1 000ml and mixing 
instantiation compound G"-ized 1 " 1 0g further, distribution was 
performed for 20 hours using the sand mill. The charge generating layer 
with a thickness of 0.5 micrometers was formed with the dip painting 
cloth in the shape of [ above-mentioned ] an interlayer using this liquid. 
[0074] then, instantiation compound T"-ized 1" lOOg and a BPZ type — 
polycarbonate resin pan light TS-2050 (Teijin Chemicals) 1 50g — 
dichloromethane lOOOmI — it dissolved in inside The charge transporting 
bed with a thickness of 20 micrometers was formed with the dip painting 
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cloth on the above-mentioned charge generating layer using this liquid. 
[0075] then, instantiation compound T"-ized 1 " 20g and a BPZ type — 
polycarbonate resin pan light TS-2050 (Teijin Chemicals) 30g — 
dichloromethane 1 000ml — 1 Og of 0.2-micrometer silica particles was 
added in the liquid which dissolved in inside, and it distributed for 20 
minutes in the ultrasonic tub The surface-protection layer with a 
thickness of 3 micrometers was formed by ring application on the 
above-mentioned charge transporting bed using this liquid. 
[0076] The photo conductor which carries out stoving to the last at 100 
degrees C for 1 hour, and comes to carry out the laminating of an 
interlayer, a charge generating layer, a charge transporting bed, and the 
surface-protection layer one by one was created. 
[0077] 
[Formula 1] 





[0078] The photo conductor **0.2micrometer silica particle was changed 
into the 0.03-micrometer silica particle, and also the photo conductor as 
well as a photo conductor 1 was created. 

[0079] The photo conductor **0.2micrometer silica particle vyas changed 
into the 2.0-micrometer silica particle, and also the photo conductor as 
well as a photo conductor 1 was created. 

[0080] The photo conductor **0.2micrometer silica particle was changed 
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into the 2.5-micrometer silica particle, and also the photo conductor as 
well as a photo conductor 1 was created. 

[0081] The photo conductor **0.2micrometer silica particle was changed 
into the 0.2-micrometer zirconium particle, and also the photo 
conductor as well as a photo conductor 1 was created. 
[0082] The photo conductor **0.2micrometer silica particle was changed 
into the 0.1 -micrometer silica particle, and also the photo conductor as 
well as a photo conductor 1 was created. 

[0083] The photo conductor **0.2micrometer silica particle was changed 
into the 0.5-micrometer titanium oxide particle, and also the photo 
conductor as well as a photo conductor 1 was created. 
[0084] The photo conductor **0.2micrometer silica particle was changed 
into the 0.5-micrometer alumina particle, and also the photo conductor 
as well as a photo conductor 1 was created. 

[0085] A photo conductor ** particle was not added, and also the photo 

conductor as well as a photo conductor 1 was created. 

[0086] (2) U-Bix4155 by Konica Corp. was equipped with evaluation 

photo conductor ** - **, conditions were changed as follows, and the 

on-the-spot photo test of 1 00,000 copies was performed. 

[0087] The variation and the amount of thickness wear of existence with 

the poor picture under on-the-spot photo and the photo conductor 

surface potential before and behind an on-the-spot photo test 

performed evaluation. In here, Vb and Vw are the potentials 

corresponding to the black picture section (reflection density 1.30) of a 

manuscript, and the white picture section (reflection density 0.00) 

respectively. In addition, the forward direction was made to drive a brush 

by one 1 .4 times the speed of this to a photo conductor in all 

experiments. 

[0088] 

[Table 1] 
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[0089] As upper **, by the image formation method of this invention, 
when repeat use is presented, it turns out that the picture by which 
generating with poor cleaning does not have thickness wear of a photo 
conductor, either, and it was stabilized the few top is acquired. 
[0090] 

[Effect of the Invention] The image formation method, the image 
formation equipment, and the image formation unit from which the 
quality of image stabilized since there was little thickness wear and it did 
not produce poor cleaning when the variation of photo conductor 
surface potential is excellent in an electrophotography property few with 
repeat use and repeat use is presented by this invention is obtained will 
be offered. 



[Translation done.] 
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